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 TURBULENT TRANSFER IN HEAT EXCHANGE,
DIFFUSION, AND CHEMICAL PROCESSES

S. A. Gol'denberg
Power Inst imeni Krzhizhanovskiy

/A Digest./

The author previously showed, by airera.ging the kinematic coefficient € of
exchange, over. the cross-section of a tube, how to obtain the following dimen-
sionless parameters, with the help of which one can determine the effective co-

efficient of turbulent trapsfer in channels durin, steady-state motion for Reyn-
olds numbers from Re 4.103 to 100-103. -

‘f% 0.116 Re0-%6 . -é/ v,r
Pac9.1073 Re0+16 - 7/ 7 4.
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where € is the effective coefficient of turbulent transfer; v, = (- o/p)f
is the "dynumic velocity" ( 7, , the tangential stress in tue wall; o, the
density); Uo 1s the average velocity over the channel cross-section; r = d/2

is the channel radius. (Gol'denberg. "Certain Experimental Laws of Turbulent
oo Diffusion." Iz Ak Nauk SSSR, Otd Tekh Nauk, No-4, 1950.) :

The problem in the present work is to examine to what extent the assumed
averaging of the trangfer coefficient actually corresponds with reality in re-
spect to the following three elements: ‘fleld of heat exchange; comparison with

" experimental results in turbulent diffusion; comparison with chemical processes

which are determined mainly by turbulent processes and which are independent of
kinetics at the reacting surface.

It is concluded that (a) the coefficient of turimlent diffusion, obtaincd
experimertally in various channels for gases, water vapor and fluids by direct
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measuren:ats of the concentration fields, and (b) the integral coefficient
of turbulent transfer of momentum, obtained by the applied method of aver-
ages with certain simplifying approximations , sufficient, however, for prac-
tical computations, are approximated by a general empirical equation for
values of Reynolds number from 4,000 to 100,00v; when Re is greater than
400,000, then the dimensionless parameter ¢ 1is practically independent of
Re. It is also found that the dimensionless parameters, B 90 3
obtained in the first work can describe (a) the processes 'of heat  exchange

of a gas in cylindrical pipes; (b) the processes of mixing of gases, and (¢)
the chemical processes mentioned.
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